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immM 1 ] 
m-^n 2 ] 

f-i^ >'^^^n-7'j^*-f hM^fb^t/^i^ B ET-^tr^a67t*i^cOj:bOTa (S) /i-ib^ 
^ (1) 

[mil 
Dl = 6/pS (1) 

^ttcm«bT*i67t-^fi# (D 1 ) WMmih^ ^ > O-^m^fD 5 0 ~ 2 0 0 

umm 3 ] 

Mmm-^-Mi&^Mzm.'it^ ^ y-^K B E Titmmm 3-200 mVg =tr*-r ^stJJiii 
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5 ] 
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[if aI^iM 13] 
[^21 

R=100exp(-bD") (2) 

t:-^ ^ , n ii^TfiJfeliT?* ^) , b miL&m'mk(Dm§ir-^:h o ) i ^ ^^^15: n t^^u . 
7 l>J.±'(:^^^miti-^ y-C-^^m-^M 1 1 2 (D\^>irfi:^^ 1 Jj^ciBttcoS^^^mtt^/j^l: 

[If *IJ 1 4 ] 

[li^i^ 15 1 . 

;^ ^ h M'fb^tJo 
1 6 1 

o 

[if 1 7 1 ^ , 

°[if*Jli8] 

o 

[If 1 9 1 

im^M 2 0 1 

l^s^^^jg 2 1 1 
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[If 2 2 ] 

[ft 2 3 1 
[if 5^11 2 4 ] 

if^:Sl 9 7!;m2 3OV^-rtL;0^1?Mt^fa«<?)5iiimtt%^-r»li*fe?^^%. :^f^i3J;tJ»' 
[if 2 5 1 

»^:S1 9 7iM2 3<7)v^-ftL;6-i:^t3|a«o5^|§mtt^^-rSm^f^^%t7t{im^^ 
— jffi t {± -am^-^ tr -fe ^ - o 
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[0 0 0 1 ] 
[0 0 0 2] 

^ ym^^') >i^^<D^ ^ y^^^'^y^^'^ ^ hM^b-^t;}*. E^mtt^ EEmtt. :t.mtt 
>&h^o«tt/cm^fi^if#i4^^i-7tfe. ifm#i^-^ Mmmsi-^ t^<^iitg#fth l 

$^~t'^^^^>°'>i5^#l^^ if^#7^;Vi5'. l§a#:T>T--^. S&^m#*^MIf> Itm 

^ o 

[0 0 0 3] 
[0 0 0 4 1 

L^^L^^:^^h. ^^y^m^^y'^^'< yMi\:^<'^Ki3\^^X^ MmM'\±'kmWLfztt 

^ibtL-cv^;g,^^ +59^ti«5:#=^/h$ <1-s^fc^^'-ci-f. fi#<^/h-?v^^^ ^m^^* 

o 

[0 0 0 5] 

l^^^i 8 4 1 8 7 s^^fR ) . mib^^ >v';vt/-?V 'i7A'fb^%^§iT;v 

5&.i;7Kv#f^4^-^^S^S$-»i:^:^ft (Mx if. WO 0 0/3 5 8 1 1 -^<&fR (#fp:5:m2) ) 
. m'fbf-^ >v';^t^^''; '>A'fb'^t)^mf^#fl4'-^--^j:&^^s:^?S #F?i¥7- 
2 9 1 6 0 i^<km. (#W=:5:m3) ) . m»mb^t?<75^^E-t^T;v:^ VMm4<-e. m-fb 
^ rJ' > V;v i: / V A \Y.^m ^ R)S $ ^ . b^t; =Sr a: L r P^* L . :^ 

(f!lx.ii\ wo 03/00441 6-^<Zrf|i (#lt:iK4) ) ^h'/^)^'^^o 

aM«<^m'fb^^ >tM;5-m^i^iDLTJtRKJ®?a-t?«^m'fbt/«=l-»/^t^. ^n=£r9 0 

o*cjk±t?M Lt:iE:^0%>fb-r^:^?fe^>m*$tL-cv^;& (#F^2 003-252 

6 2 3<&fR (#1^:4:^5) ) o 
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[0 0 0 7] 
[0 0 0 8] 

KM.n^t.ftfz7]^Kmm-r^7Yj^m<Dm'Wi)^^^^o ioMs^^f ^ ^ t-c■7Jcm*-^P:^*i- 
[0 0 0 91 

-g-tLtci i9^C^7Rm^<^lXi9^*>6^^®^^o M^3ffi=^^fd ii:-e7Km»'£•|^*1"^- 
[0 0 10] 

mK<^iS^7jcv#?t^fflV^TV^^o t/i. M^SKO,^/^-^ 2 5 OmVgm±^J:bM« 
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vm--xn. 1 ] 1 8 4 1 8 7 5 

[#rp«2 1 mP^^rPiWO 0 0/3 5 8 1 1 
[#W^«3 ] #r?i¥ 7 - 2 9 1 6 0 7 -^^$1 
[#^15:^4 ] ill^<i^|iWO 03/004416 ^<2rfR 
[#i1^:i«^ 5] #r?3 2003-252623 <m. 
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t T ;v V ±m-^mit^m ( * p b 'fb-^t?) =^ ^ KiSti:. b-^tJ * 

[0 0 14] 
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[00151 

(1) 
[mil 

Dl = 6/ pS (1) 

m\z^%nhx^^fz-yK.m^ (d i ) w.mmit^ 9 y (D—>k%n^(D 50-200 %t- 

3 . :^ffifetrm5S$:n./>:m<b^^5' BE TibOT^S ~ 2 0 0 mV g 

5 . %mmx-mM^i^fzmi\:^^ yi)K 500 °Cm±i::^it$tLfcEgmjb^;J^ y^y^^^T. 

6. mrlBK)c>wi*]t'^v^T 6 0 0 t:^^£;siftf^^f4^Ttc 1 #mTcoB#FB^. ttjlBizgi^fb^ 

/ei^o[Wlti3p:ff.j5gy 1*11=0 5 0 mmmT-t?^ ;& tufS 4 T^fM 8 Ov^-ftt 

1 0. Huiaizg:^'fb-9^^ nmY^^^y^i o~i o o%-^^-r^t&iB4 7!7M 

1 1. luiBizgm^bf-^ >-^*:^/"x:?5.«^btt:^';^^^^i-^?a;K/&^^8 0 o°cm 

IB4 7iMl 0OV^i"tL^-tc|Bmo5^|fmtt*^1-f-;5'>'^^^nr;^:^/-f hMfb^^^O® 
1 2 . frlB^ffi-ft-eSfg^^T^cm^b^^ yif^ O %^MMffi^^t5D90/5^^2 . 2 m 

1 3. mm^^m-^^m^^fifzmit^^y-i^Tm (2) f^n^y.^Av-^ 
[^2] 

R=l 0 0 e X p (-b D") (2) 

7 &.±-^^:hm^t^i$'yt^^^mm 1 7bM 1 2 ov^-r^^/6> 1 :^t-lBm<^5i^«tt=^^-r^ 
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16. tuiBi b\,z%m.(omm%\^^^^^^ ymit^m^^tsmmu 

ho 

^ o 

o 

2 4. tffiBi 9 7I7M2 3 (D\y>-rfi:d- im'mm<Dmmm.i^^^irmmmmm. m^^x 

2 5. tfflB 1 9 7!;^ 2 3 <75 v^T';?x;^)- 1 :^tr|Bm<7)5ilf mtt=^^i-»J3ft^:tMt/ ^ 

^ — fl ^ /i It ZLm&.±^ ly^y^~o 

2 6 . mm 1 5 t;iB«o5^ifm'i4=^^-tf-^ y-^^^^uy:^ ij 4 )^mit^m^m^^fzmm. 

2 7 . Bf)fB2 6 tC|B<^0?^|fl|'I'4=^^-rifS#-7 ;VA V^fc a > t^'^-^^o 

2 8. tuiBi 5 tciB«os^^S'i4^^f f-cj' >#^^n-7^^>?.:^^ vmit^m'^m^'^fzmm 

2 9. B&IBl 5 tciBm<^5^#mtt=^^1-^^>'^*^n:/:^:^^ hM'fb'^^'Irfflv^/^^;^ 
[0016] 

m^i)^y\^^<. ^j-nmzmn. mmm^i. m^mm'mzmii-fzi,(Dx-^:ho 
^m(DmmmA-i^^^^^tKx^mm-by<^:^:::iyry^. ^m^^^^yry^. 

[0 0 17] 
[0 0 18] 
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[0 0 19] 

—m^^mm^mit^^y ^-tm£n:hC a, Ug, Sr, Pb, Si, Fe, Zr, 

La, Sb, B e ^Y^jjni"^ - 1 13 J: i'jfiatZflflK^Pt-;!, - t^5-nxt^l:>^;z,„ 1 7tl^3|^ 

^mmA^4 hK^^n^^mtLxit. ^tLXT)Vi7v±m^m^^^^iip hx^^ 

■^K Ca,Mg, Sr, Pb, Si, Fe, Zr, La, Sb, Be^ /SfiH^^^^^ 

^xmx-r^^m'^ m^i^. t)\^-^ v^mytm^) xmn^tixx^^xi, 

[0 0 2 0] 

a>5^^l^zaLfc^§tci3 0'C#i£l'lRl^=^^i-lf-i5't LT. i^m^i^^o tfz^ ^<D 

i3o°cirv&(D}^'-^(Dmmii. mmmn<Diz^^tLxmmir^:Lt7!)^x^^o 
[002 1 ] 

[^3] 

Dl=6/joS (1) 

mz^n^Lxi^^fzitmmmmmm^^^^x, w.fAmiY.^9y—mi^(Db 0-200 

%. $f t L < {±6 o~ 1 3 5 %. ^h\zut L<ti70~i 2 0 %-e*;g. t 1" 

[0022] 

A =sr/sM y^~xm,m • *nj±j^f^LT#e.af^«j^. 2 0 °c/5^(Dm^Mmn^\^fz 

[0 0 2 3] 
[0 0 2 4] 

[0 0 2 5] 
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(II) -^--^ >'^;fr^n7'x^^ hMfb^f c7)^dt^-fe 

[0 0 2 6] 

#tcMPI(±>feV^>6^ 7-^ 5 0 0 nm. »t L< {± 1 0 - 2 0 0 nm, ^hKtl-tL<itl 
5-10 0 nmX^^o ^^T^ — ^liSii, ±ia^ (I) trft^b ^ Jrb^MW^tffi^ 

[0 0 2 7] 

m'ft^i5^>>f OT■:^iJ'-■^fO»J'^{i#^CtlIIM{i>&V^;&^ jli-^^ 1 ~ 1 0 OKfi%tr^ i9. 

0tL<(±2O-lOO J;i9$?tL<(i50~100 ^ o i iLt±. T 

-^^_^-gy(7)g^^j.^^ T ;V U ±®^Jl'fb'^£^ t ^JS L^1- 

V> 7^^ i6 "C^ ^l. o 

[0 0 2 8] 

^«Xf±7X^^<7) i d mi, 0 0 0 °C(7)^);S^'f4^Tt?MMt$^ir 

tmS^m-ft^iJ^ ytimhKZ>, L^^^KlB^mt L-C. WO 01/16027^cJ: 

[0 0 2 9] 

MmmKisi^f^^i^<D)^MmmKiiiKmLx 2mm^^ . —on. cvd at^ati^ffi 

JSii;g) ^m!!b^^tmizXi)]^-^^^i^^;^z.tt^X^^o1k^(r)m^K^\y^Xii. CV 
[0 0 3 0] 

^■t^%mmt<zi3\,^x. mmt^^ y^^^^:hif^i^xvwiti^^'7.^^iv^^fi5 o o 
x:&.±i,z^mLxi3< ^tizx-ox, cvD(D)S.A^m^^^t:^^x^. BETitmmm 
75^' 3 - 2 0 0 m V g (T^m^L^m^it^ ^ y ^n. ^tti^wM t -r ^ t ^^^t- § ^ „ 

[0 0 3 1 ] 

WMt7'j:^mi^^ti-^y^^y^ir^^'xn. m:ff^^omM'iti^^ ymm^n o~i o 

0%X^^^t-dmt L<. -^hK^l-t L< {i2 0- 1 0 0 %tr^-&o fflm^b^^^atS 
[0 0 3 2] 

LT. mm. T)i^:fymy!)^mf^fh:ho 
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[0 0 3 3 ] 

mmit^ ^ y^-^^i-^ -ff^ h m.it\±lf:^ (D^^UMit 5 0 0 "Cmii?^ <2) i i: «S 
•e^ 19, 0i L< (is 0 0°CJil±-^-*^o 

[0 0 3 4] 

$ ^ ^ y - > =^ M < f ^ ^ ^ § ^ o 
[0 0 3 5] 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

^m^^tifzimi=Fmmt^mnL. mmLfzm=?-K-^j:^x Lt ^ o i om^ xg^mo 
mmi-i^m^w:^ ^ y ^n^i^^^it^ kb'&p^o e o o v^m^^mum^sm^ii i . o 

[0 0 3 9] 

pO-o. |tH^Hf4^^;^<-^*4T-li^l*If|5tc^?L^7lcm*:0*^^tL^v^o '0n.=^X^hiflmz 
Y m.i\:^m'ML=^-i)^X ^ ^ o ^ Ttilte^Htt/^^'ift V^:^^m^^> 300°C^JI£^ inf^ ^'i^^^ i: L 

< T ^) 5^ ifmtt ^ 7js f - > n 7^-;^ V mit^mm.=?- ^ ^m-e § ^ <^ -e {± 
ij-tmm'^fi^o ^K\zn\^^ u^^xm.^\^fzm'\t^^y\tm.n.=i-x^^x^^md:^ 

[0 0 4 0] 
[0 0 4 1 ] 
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[0 0 4 2 ] 

mitf- ^ > 0 . 0 5 g KPiLyK 5 0ml ®:<^^ 1 0%^^^^ ^ V - ^*7Kv#?a 1 0 0 

fx \'^Mk.fz7.y^)~K^ S^mm'^mm (4 6KHz. 6 5W) i-^o ^<7);^9U- 
^V-^-m^^m.l&5^^m^mW ( (^) AM^^BfS ALD- 2 0 0 0 J) iC^jntT 

^ o 

[0 0 4 3 ] 

— 'I4l3ov^Tii. n • (R o s i n-R amm 1 e r) ^^fflv^, ^(D5^-^ 

(n) ^ t/O^^-t-^ mTi;> nv^ • 7 A 9 -^t^ov^-CfI#tcmi3gi- 

-2) /O^ -e (7)i^,^ffl o T }± -fe 9 5 X^^^ > K V y ^ ( (%h) B^-^y ^ y Wj^M 
mim 115 9 6 - 5 9 8Mt^lfim$tLTV^;2,o 
Di;> • 7A^-^{iTfB^ (2) t?S$tL;2,o 
[^4] 

R= 100exp(-bD") (2) 

ii-e. b- 1/D e" i:i3< ii. (2) 
[^5] 

R=100exp{-(D/De)"} (3) 

^ (2) (3) i)^hT%'^-^ (4) W?>tL^o 

log {log (100 /'R)} =nlogD+C (4) 

fzfzL. ^4". C(±Si6:=^*-ro ±15^ (3) i}^h. xtttr 1 o gD. ytt^:: 1 o g 1 
log (1 0 O/R) 1 (D^S^^^^ntznlyy -9^9- (RR) iailt'^tLP,OM#^ 

[0 0 4 4] 

:^^HJt'fflv^^M#^:*^«^m<kf^i5' 9 0 %^«Sa^K^«D 9 0 75^^2 . 
2/^maTt:*^^tW^ L<. n v > • 9 A 7 -^ii J: ^^3^:^5eifc n 1 . 7Ji).±t? 

;^ ^ > ^*«3t^^-r ^ c t ^ -e§ ;g,o 

[0 0 4 5] 

[0 0 4 6 J 

Mx.{^. -^iJ^^^^^nr^^^^z-f hM'fk^tft LT^^vm^^'V -^A^^^f ^«'^^- 
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[0 0 4 7] 

KC[><75#-f^ t LXi^Amt^'^S co^^^ ^ T ;v :^ V -^t'RJS $ ^ ^ C i: 7&^^^ ^ L 

v^o 'S'{&(0 p H{±> »^ L < 1 1 m±i?* 19 . J: L < {i 1 3 m±t:-^ ^ > 

^ A =^ m^-t ^ - t ^^"t:- ^ ^ o RJSv#r^ (4 . f II ^ {4\ ^-^lil^-fb^t? ^ i^^Jn L T p H 
1 l]ik±<DT)\^tiVf^^i^'0(D:i)mtL^^^o pHt^^U 1 J: I9 i&v^ ^ > t ^'^^ 

[0 0 4 81 

[0 0 4 9] 
[0 0 5 0] 

/N^ Kn:^dr-9-^ K (TMAH) ^ /^^^n ^xTis I9 . ^^i^A^-e i o t" h 7 

^m-i ^y^:^^'J^^^d:^^i^(^^^^^X^ Z,fzl,fX^j: < . 1 3 5t:/i>-^ 1 4 0 "Ceili^i? 
[0 0 5 1 ] 

[0 0 5 2] 

^hK. Rf&W't'CO^m* (^matLTCOa. H2CO3. HCOs". WCOz^- 
[0 0 5 3 ] 

L< t4 5 0 0®*p p mmr-C-* . i I9 S L < 14 1 - 2 0 0 ®i p p mT-^ 
19 . L<i4 1-100 ®*pp m-e^^o Rm*<^IM^^'-<^t£a^5^T:-{43ilfS 

[0 0 5 4] 

tfz. K)S«iri3V^-C{4, m<b^^>^&^<^^i.R^^ 0. l~5mo l/'L-t?^l9. 
/^^U A<l:^t/<^^-K:^^ 0. 1 ~ 5mo 1 /L-e^^vl LV^o 
[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 
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[0 0 5 8] 

^EE^'Ji. /m^«t?. M^=^^l|-t^ - t <^v^ ^ o ^ 

[0 0 5 9] 

:^^ffiT4/it±MJ±Tt:\ 3 0 0 - 1 2 0 0 X:-r-^f :b:^^^ o ^^J^^ffl^ti^t'tUPl 
[0 0 6 01 

-tfimtt-e^^o L;O^L. — -^eS^n 5 nm~ 2 0 0 n m<7):2|5:f§H^O^ ^ ^^^fr^n y 
7.:*^ My-fb^i^-trii, 1 3 0 °C#S<^ffi$E#<?)H°-i^>&^';^ffi$tL, S^^m^T-^^o 
[0 0 6 1 ] 

ISa^H^S^ii^^Ltc <<, 200nmJ; l9 # v^fi#-e}±^j:£;^^Ma < 7^H%14;6^''fS:V^fci6-t:-{i 
^j:\j^i)>h^khfLho i-=&^:)t)> ^^mco^^ y^y^^uy:^.:^ ^ hmi\:^<^ii. 1 5 n 

[0 0 6 2] 

y"';]/ (± , m-^—^X^tn^^ 5~5 0nmO^J)O=^ M^i" ^ ^ t i}^X ^fi 
KMLxmU'^^mit'f- ^yii. M'^—^m^:^^ 7~500nm(^^^ <D^m^-ti> ^ t 

mmm^ftf-^ y<^—mm'^^immLfz5 0-20 o%t'^^^#£e>tL^o M-sm 

[0 0 6 3] 

yVy^'^m^-^fz'^%<D\W^lQ'&X^^\^fz^^ y^:^^uy^:^ij 4 . 
tti^MtL, mwm^-h^o WM\t^is^x\-i.ti:^^ifi. :^mM(DmmWMo-<^X^^^^ y 

(Dm^Umx^H^Vfz^^ y^^^uf^iJ ^ Ymit^mhkt^t£}t>fzibt^k.(bfi:ho 
[0 0 6 4] 

:^mn(DmmmM(D-'<:>xh^^^ y^^^uy^^ij ^ \-mit^m<Dm^ijm^±. m-fb 
U'&ii^^. m.m$.m-^mmiY.x^^o m.it^^yv)^^m^^fzw^(om-^-:^mx^^\^ 

fz^^ y^^^uy^:^i^ 4 im.i\L^mx\t. 3 0 oi)-h I 2 0 0 °CM^x@*iei^g^ \^fz 

■^^m<D^d'y^^^uy^7.t!4 vmit^mx^i. l^v^o 
, m'\t^^yv)V'^m^^^m%-\'\t^ Kmu^xmit^^ yy)Vi}m^\^x\^x'Lt n tz 
6^Wim^^fifz^9y^^^uy7.ij y( vmit^mh-t^hfzibK. mit^^y^f}^-^ 
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[ 0 0 5 5] 
[0 0 6 6] 

(III) y^m^'ofT.ij H vmit^'^i^o^M 

^Khom,^. Mmtf^-f^mi^. a^ry-^mjfm-. ^y^^^tizm^^htt^o 

[0 0 6 7] 
[0 0 6 8] 

mi]aM^M^xwmmzj^^Lfzi><D^^^ Mm^^^i^x-m^Lxmir^h^t i>m^x 

2b -So 

[0 0 6 9] 

i3^iK^hKX\^^^i)^. ^(Dtz>^(DmM<DM^^t]^X\^^io\^:b'^T • v^;V«it^^i-^ 

^H^H^fb^^^-To fiPt). -^mn<DmWMM(D-^x^h^^ y^^^u^:^ti ^ vmit^ 
[0 0 7 0] 

f-^-r, v;U3^T. it'fbi^' ^^5^ h n ^-^-^ a, f-:^>^^;v 
[0 0 7 1 ] 

:^mm<D^^ y^^^u-r7.ij-( Ymi\:,%m-^^t^imM^^mmMm-^fz^t/^ii 

[0 0 7 2] 
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^jL^}V^ ^^y-;!/, N, N-->>'y ^;V5}^;vA T 5 ^^ N, N-i^yf^;v 

10 0 7 3 1 

y ii'Xf^V a^.ifdfv. y;v?^-7°h. T-Vy. K^fe h'cov^-f ^^50^=^'i■tg^ 

[0 0 7 4 ] 
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